This paper reports a prospective study on 49 ocular hypertensive patients to evaluate the prognostic significance of transient abnormalities in the pattern visual evoked potential (VEP) Although raised IOP is intimately associated with glaucoma, the two are not synonymous.
The diagnosis of chronic simple glaucoma (CSG) superior and inferior hemifields were elicited separately, and the overall illumination of the central and peripheral retina was more carefully controlled. In this large comparative study these modifications were found to improve the detection rate of CSG. In addition abnormalities were reported in nearly 50% of OH patients. It was suggested that such a large figure may partly be explained by the relatively poor sensitivity of the Goldmann perimeter in detecting early field defects, an observation confirmed by a number of comparative studies using computerised static perimetry.26 27 The purpose of this study, therefore, was to examine the transient pattern VEP in a group of ocular hypertensive patients who were then followed up prospectively to see if the presence of VEP abnormalities was of any prognostic value in relation to the development ofglaucoma. 10-4 Cd.m-2. The screen measured 1-9 mx 1 9 m and subtended 120°x 1200 at the retina.
Silver/silver-chloride disc electrodes were attached to the scalp with collodion in the following positions as defined by Jasper29:
active-'05'; reference-'C,'; earth-'P,'. Electrode impedences were adjusted to be <2 kohm in both active and reference leads. For inferior hemifield stimulation (IHS) a light emitting diode (LED) fixation spot was attached to the top centre of the monitor screen and for superior hemified stimulation (SHS) it was attached to the bottom centre, thus ensuring appropriate positioning of the subject's fixation in relation to the stimulus. Depending upon the size of the response, either 64 or 128 epochs of 300 ms duration was amplified, averaged, and stored. Two averages were obtained to check for consistency, and quantitative analysis was performed on the average of the two. Monocular stimulation was performed throughout the study, the nonstimulated eye being occluded with a patch. Pupil diameter was measured at the conclusion of the test.
The latency of the P100 component was measured, as was peak-peak amplitude between the P100 and N150 peaks.
STATISTICAL TREATMENT OF RESULTS
In the establishment ofcontrol ranges for absolute values of VEP measures data from one eye were selected from each individual, at random, as data from both eyes do not constitute truly random variables. 30 The level of statistical significance throughout all experimentation was selected to be at the 1% level (p<0-01). The effect of pathology was assumed to produce excursions from normality in one direction only -for example, latency increase, amplitude reduction -so that single-tailed Student's t test analysis was applied to all data.
Results
Representative VEPs from a control subject are shown in Fig 1, p=0O006 (27) lition, one form, and * Degrees of freedom.
of the two patients who 'reverted' were normal on retesting.
We also compared the mean intertest changes in VEP parameters of those ocular hypertensives who initially had normal VEPs respectively with those who had abnormal VEPs but remained OH, and those who developed CSG (Table 4) . In relation to the former some difference was demonstrated in latency, but this was significant for the SHS mode alone (Table 4b ). As to the latter, notwithstanding the small number in the CSG group (seven), significance was observed for both stimulation modes, at the significance level shown (Table 4a 16 1725 In addition there has been much enthusiasm concerning the potential application of the PERG in both ocular hypertension and early CSG, 124 where the main finding has been attenuation of the response. Consequently, its application in the diagnosis and management of these conditions has been advocated. However, it is well understood in visual electrophysiology that absolute amplitude is a 'sofe quantity, whereas latency, or more correctly in this particular context implicit time, is a 'hard' quantity, -that is, amplitude measurements demonstrate large interindividual variability, whereas latency/implicit time measurements show small interindividual variability. Therefore, as PERG implicit time has shown little or no change in glaucoma,20 its clinical utility is vitiated by the significant overlap of amplitude distributions of control and OH/CSG populations.2'22 An attempt has been made to overcome this problem by adopting ratiometric techniques in relation to the measurement of PERG componentry,24 and with some success. However, there are still problems, as measurement of amplitude has to be made with respect to a stable 'baseline', a condition notoriously difficult to achieve in the routine clinical setting.
With regard to the transient pattern VEP, Towle's group'6 demonstrated significantly delayed latencies in 23% of OH patients, and subsequent studies using refined stimulation techniques have observed up to 47% of such patients with abnormalities. 1 U 25 The incidence of 49% in this present study generally concurs with these previous findings. A recent study using the flash VEP33 has attempted to advocate the use of tlis method clinically, but it has long been known in electrophysiological research that such potentials are limited by wide variability of amplitude within the normal population and large interindividual variation in form.34 It is also impossible adequately to control retinal adaptation levels and exclude problems due to stray and scattered light. Consequently, the predictable finding of significant overlap in P1 amplitudes of control and pathological populations in glaucoma33 does, we believe, preclude its use for this purpose.
To our knowledge this present report is the first published follow-up study undertaken to determine the prognostic significance of electrophysiological abnormalities in OH. The most striking feature of our results is that all seven patients who eventually developed glaucomatous field defects had VEP abnormalities at initial diagnosis of ocular hypertension. As a group they also showed increases in VEP latency at follow-up, thus demonstrating a deterioration of retinal ganglion cell function due to incipient glaucomatous damage. It must be conceded, however, that had the five who were initially classified by kinetic perimetry been subjected to more sensitive computerised static perimetry, their initial diagnosis might have been different. In relation to the 16 patients with VEP abnormalities at initial examination who have yet to develop field defects, we believe that they must be followed up carefully to determine whether they are in the early stages of glaucoma or whether they are false positives due to lack of specificity of the VEP. However, set against the latter possibility is the fact that, in common with the group who developed signs ofglaucoma, they showed a significant increase in mean latency (albeit to SHS alone), strengthening the contention that they do indeed have 
